Enhancement of radiation response with combined Ganoderma lucidum and Duchesnea chrysantha extracts in human leukemia HL-60 cells.
We previously demonstrated that combined treatment with extracts of the medicinal mushroom Ganoderma lucidum and the herb Duchesnea chrysantha (GDE) significantly suppresses cell growth and selectively induces apoptosis in human leukemia HL-60 cells, but not in normal cells. GDE?s mechanism of action and its activity against HL-60 cells suggest that it could be suitable for the combined-modality treatment of hematological malignancies. In the present study, we examined whether treatment with a combination of GDE and ionizing radiation enhances the therapeutic effect. We demonstrated that, when used in combination with radiation at a clinically relevant dose of 2 Gy, GDE further suppressed cell proliferation and induced apoptosis as well as micronuclei formation in HL-60 cells, leading to increased cell death. Furthermore, GDE pretreatment not only reduced radiation-induced G2/M-phase arrest, but also induced G1-phase arrest. These events are associated with the inhibition of cyclin-dependent kinase 1 (CDK1) phosphorylation and the dephosphorylation of retinoblastoma protein (pRB). Collectively, these data show that combined treatment with GDE and radiation enhances radiation-induced apoptosis and overall cell death. These findings may be clinically relevant and suggest a novel therapeutic strategy for increasing the efficacy of radiotherapy.